Intramuscular hemangiomas (IMH) account for <%1 of all hemangiomas and are rarely located in the head and neck region. The most common site of origin in the head and neck is the masseter muscle, whereas IMH originating from the scalene muscles are rarely seen. Surgical excision of intramuscular hemangioma is considered the main treatment modality. Here we present the case of a male patient aged 17 with IMH that occured after blunt trauma in the supraclavicular region, fed by the thyrocervical and costocervical trunks, and with an arteriovenous shunt.
Introduction
Intramuscular hemangioma (IMH) is a rare benign vascular tumor that accounts for <1% of all hemangiomas (1) . Although IMHs are generally located in the truncus and extremities, the most common site of origin is the masseter muscle in the head and neck region (2) . They rarely originate in the trapezius, sternocleidomastoid, and temporal muscles. In English literature, there are only five reported cases of intramuscular hemagioma that were all originating from scalene muscles (3) (4) (5) (6) .
In this report, we present a male patient aged 17 with a gradually growing mass and IMH that occured within the left scalene muscles after blunt trauma and underwent surgical excision with a preliminary diagnosis of arteriovenous fistula.
Case Presentation
A male patient aged 17 presented with a mass on the left side of the neck. On taking patient's history, we found that a gradually growing mass appeared on his neck after he suffered a blunt trauma 2 years previously. Physical examination showed a 6-7 cm swelling in the left supraclavicular region (Figure 1 ).
The mass was painless, mobile, and nonpulsatile on palpation but a thrill was heard in the mass. Ultrasonography (USG) demonstrated a hypervascularized and hyperechogenic solid tumor that was adherent to the adjacent muscle tissue. Magnetic resonance imaging (MRI) revealed a well-defined and lobulated mass in the scalene muscles with a hypointense signal void on T1-weighted images ( Figure 2a ) and a hyperintense signal void on T2-weighted images (Figure 2b) , and it showed extensive enhancement on gadolinium-enhanced T1-weighted images.
Also, the tumor was in close proximity with the left subclavian artery and pressed upon the brachial plexus. Based on the USG and MRI findings, the tumor was considered a vascular pathology, and thus, digital subtraction angiography (DSA) was performed via the right femoral artery. DSA identified a hypervascularized solid tumor fed by the thyrocervical and costocervical trunks, including a high-flow arteriovenous (AV) shunt (Figure 3a, b) . Accurate diagnosis was not obtained with fine needle aspiration biopsy (FNAB) that was performed on the solid component of tumor to exclude malignancy. A preliminary diagnosis of posttraumatic AV fistula was made because of thrill and trauma history. Therefore, we decided to perform excision and did not try beta-blocker treatment before the surgery. The tumor was completely resected after providing information to the patient with regard to injuries of the subclavian artery, phrenic nerve, or brachial plexus, and patient's informed consent form was obtained. The patient did not require intraoperative blood transfusion, and there were no complication related to brachial plexus or other structures in the postoperative period. The postoperative histopathologic examination revealed an IMH.
Discussion
Intramuscular hemangioma is a benign vascular tumor that generally occurs in the extremities and chest wall, rarely appearing in the head and neck region (1, 2) . Although IMH most commonly arises from the masseter muscle in the head and neck region, other sites of origin are the trapezius, periorbital, sternocleidomastoid, and temporal muscles (2) . To date, five cases of IMH have been published in the literature (3) (4) (5) (6) . Of the five cases, one was located in the middle scalenius muscle, one in the posterior scalenius muscle, one in the anterior scalenius muscle, and the others originated from unspecified scalene muscles (3) (4) (5) (6) . This is the sixth case, wherein IMH originated from the scalene muscles in the literature.
Intramuscular hemangiomas generally occur in adolescents and young adults and do not have a significant difference in sex predominance (1). As they are mostly congenital, endocrinologic causes and especially trauma comprise the major part of their etiology (4). In our patient, we believe trauma played a role in this tumor's etiology due to the gradual growth of swelling that occured as a result of blunt trauma to the neck while wrestling 2 years ago. Intramuscular hemangioma usually presents as a soft, well-defined, mobile, fluctuant mass. Findings such as pulsation, thrill, or discoloration on the skin is not observed in IMHs, which are different from AV fistulas or intracutaneous hemangiomas. Pain may be present if the tumor is pressed (5) . Despite the huge mass, pain was not present in our case. The presence of thrill was indicative of AV fistula. The differential diagnosis of neck masses with these findings includes paragangliomas, schwannomas, lymphadenopathy, branchial cysts, lymphangiomas, rhabdomyosarcomas, arteriovenous malformation, or myositis ossificans (7).
The preoperative diagnosis of IMH contains several difficulties. Preoperative histopathologic diagnosis in hypervascularized masses such as hemangioma and arteriovenous malformation is difficult because the biopsy could not be performed because of the risk of bleeding and would require many units of blood if performed (4). However, USG-guided FNAB was performed to exclude malignancy because of tumor's solid component and the result was nondiagnostic in our case. Regardless of reports that USG-guided core needle biopsy was as helpful as FNAB in the diagnosis of IMH, core needle biopsy is extensively regarded as contraindicated in vascular pathologies such as hemangioma because of the risk of excessive bleeding (5). Hence, core needle biopsy was not performed in this patient to avoid hemorrhage.
The diagnostic value of MRI in soft tissue tumors is undisputed (8) . IMH has a hypointense signal voiding in T1-weighted images and hyperintense signal voiding in T2-weighted images and is also characterized by extensive enhancement in gadolinium-enhanced MRI (2) . Although calcification foci may be observed in computed tomography (CT) scans of hemangiomas, MRI is superior to CT in the differential diagnosis of hemangiomas (8) . Furthermore, angiography, especially DSA, plays an important role in the detection of feeder vessels in the preoperative evaluation of vascular lesions in addition to its diagnostic feature in hemangiomas (9) . Preoperative angioembolization could be performed to prevent intraoperative bleeding in surgical planning (2) .
Although the main treatment of choice of IMH is surgical excision, observation is recommended by some authors (10) . Observation is preferred if a tumor is tightly adhered to the adjacent structures. Unlike superficial hemangiomas, IMHs do not demonstrate spontaneous regression (7) . Surgical excision of IMH should be considered at the forefront if the mass is gradually growing; if the patient has pain, local skin necrosis, thrombocytopenia, and cosmetic concerns; or if malignancy is suspected (2, 11) . In addition, according to the literature, radiotherapy is contraindicated in the treatment of IMH because of the possibility of malignant transformation and low success rate (7) . Based on our knowledge, our patient's tumor was surgically resected along with the adjacent muscle tissues while taking care to preserve the phrenic nerve, brachial plexus, and left subclavian artery. No complications were observed in the 3-month follow-up period.
Conclusion
Intramuscular hemangiomas that originate from the scalene muscles are rarely seen. Although USG and CT are important in the preoperative diagnosis of IMH, MRI and DSA are distinctly superior to other modalities. Surgical en-bloc resection is the main modality in the treatment of IMH and excision with adjacent muscle tissue reduces the risk of recurrence.
